Abstract. Four units of an automatic small-scale 'home bakery' (Panasonic SD-BT2P, Japan) were tested for their suitability for rapid and simplified test baking. The results indicated that the four baking machines used produced loaves equal in volume. Loaf volume increased with increasing values of protein content, wet gluten content, sedimentation value, and with farinograph dough development time and stability values. Varietal differences in the relationship between quality and loaf volume were detected.
Introduction
Test baking is recognized as the final analytical tool in the evaluation of wheat and flour quality. However, test baking is a laborious procedure, and often constitutes a bottleneck in studies of the baking quality of wheat lots. In 1987 Japanese small-scale automatic 'home-bakeries' were brought onto the market for use in household bread baking. Since then there has been an interest in these apparatuses also in cereal laboratories, and questions have been raised as to whether the automatic home-bakeries could be of use in professional test baking.
To be successful a baking test must produce repeatable results. The results must also be accurate, i.e. the precision of the test must be high enough for even slight differences in baking performance to be detected. al. (1988) used the Panasonic SD-BT2P unit in a study which showed the effects of excessive alphaamylase activity on the properties of bread crumbs. Svensson and Peltonen (1991) used a similar unit in their study of water absorption and gluten quality of wheat flour in a breeding material. Some flour mills in Ger- many have used modified units of the homebakery for quality control of wheat flour (Seibel 1988, Personal communication) .
The purpose of the present study was to show whether the loaf volumes obtained with four units of Panasonic SD-BT2P were repeatable and whether the loaf volumes correlated with varying protein contents or other quality parameters in a test material consisting of six spring wheat cultivars.
Materials and Methods
The test materials available for the study were flours from six Finnish grown spring wheat cultivars (Reno, Luja, Ruso, Kadett, Drabant, and Tapio), each at five protein levels. The analytical data of the composite wheat lots used for baking test was obtained from Salovaara (1989) . A regular commercial white wheat flour was used as a reference.
Four units of Panasonic SD-BT2P 'homebakeries' were used in the study. All the ingredients except yeast were added simultaneously to the combined mixing-fermentation-baking pan (Table 1) . Loaf volumes were determined by the rapeseed displacement method. All baking tests were carried out by one and the same person (JP). In preliminary tests performed with the commercial reference flour it was found that for optimal loaf volume and for optimal internal crumb characteristics farinograph absorptions equivalent to 5 per cent units higher than the standard farinograph absorption were required. This principle was subsequently applied in the baking tests with varietal flours, i.e. baking absorption was 5 percentage units higher than the farinograph absorption. The repeatability tests were made with regular white flour from a commercial flour mill (Vaasamills Ltd.), and the results were subjected to Anova. Calculation of linear regressions were used to show response of loaf volume to quality parameters. 
Results and Discussion

Repeatability
The volumes of loaves made with the four units of Panasonic bread bakeries were similar irrespective of the baking unit with which the loaves were produced (Table 2 ). This indicates that the four units were equal in their performance and that no unit-specific differences affecting loaf volume existed. Higher absorption levels (farinograph absorption + 5 % units) gave higher loaf volumes ( Table   2 ). Irrespective of the absorption used the repeatability of the bakery units was good.
Correlation with quality parameters
Pooled data from all cultivars and all protein contents showed significant correlation of loaf volume to the quality parameters tested (Fig. 1) . Loaf volume increased with increasing values of protein content, wet gluten content, sedimentation value, and farinograph dough development time and stability.
However, the varietal response to loaf volume with respect to quality parameters was not equal for all cultivars. The cultivars fell into two groups. Loaf volumes for three cultivars, Reno, Luja, and Ruso showed high significant positive correlations to protein content, wet gluten content, sedimentation value and farinograph development time and stability values. On the other hand, loaf volumes for the other three cultivars Kadett, Drabant and Tapio were independent of the same parameters (with only two exceptions) (Table 3) .
In general, a strong correlation between protein content and loaf volume is considered to indicate good protein quality (see Finney and Barmore (1948) , and others). This would suggest that the protein quality in the three responsive cultivars (Reno, Luja, and Ruso) was higher than in the other three cultivars possibility for improving the procedure would be initially to mix the doughs in a farinograph mixing bowl and use the home-baking unit as a kneading/moulding and fermentation baking unit. However, the automatic nature of the process is then partly lost. This preliminary study shows that more data are needed before definite conclusions can be made of the suitability of the home bakery for detecting varietal differences among comparatively similar types of bread wheat.
